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(57) Abstract: 

PROBLEM TO BE SOLVED: To 

form a gate with less variation by 
jforming a dummy gate patte rn at 

the same time when a gate js 
^formed, for improved siz e variation 

of the gate. 



SOLUTION: On a silicon 
semiconductor substrate, a silicon 
oxide film 5, used as a gate 
insulation film, is formed by thermal 
oxidation, and a polycrystal silicon 
film 6 is formed over it. Then, a 
gate electrode pattern 3 71 
comprising, on bo th sides, a dum my 
gate pattern 372 provided with a 



minimum interval Smin is 
transferred to a photo-resist 37. 
Then, with this as a mask, 
anisotropic etching is performed 
with the polycrystal silicon 6, so 
that gates 8 and 8, of a spec ified 

jjatterm, and d ummy gate patte rns 
38 and 3 8. on both sides in gate's 
longitudinal direction, are formed. In 

_^ aj*ate electrode pat tern, the 
dummy pattern 38 with the 
minimum gat e interval Smin used in 
LSI is provided like this. Thus, the 
p e ri phery of the pattern is ma de 

^ even at gate work , so change in 
gate size is suppressed. 
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^ ffl^^^->i^^(Siflij(cIsai(fM$iX7tHfj!E^'5--y 

sfjiE^ft:sis<75^ 1 mmsKDrnmim^ amy- b 

— h/<?—>&^x?tLxmimmm^%m : &'<* 
>i^Lxm^ffim^<D^imMig£ r> ^mmm 

^ fi¥^'fe^^2^«Si^^i£t!cffiycWT(c^fi)ci- 
30 fioTML, Bfiffi|g:^M«S^^22gmM?Fii3e^«: 

fmmm^ti. mmi&^mimm<nn2mmm*&vo 
umm. i o ] ¥MM*s&<om&m±iz.mi££tvfz 

50 ffisz^mfcmfcowi 1 ^asiwsffi^icjo^T. hmie 
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[0001] 

(DWafimztSI* N ~C MO S F E TCD?— Y<mitf&5 
[0 0 0 2] 

¥^f*^fi (lsi) -efi, fi^ofW^rottffe/^ 

2 7}SH l 4 roMWSBIS:#SS L.-Ctaaw>¥*ft3£lt 
nMO S F E T WpMO S F E T ^f^i 

vmmmtLt lt p m^wmm ( p ? =-m 2 & v 

(S i0 2 ) 4 Sril^Hb&^ffl^-C^-r^o 

mo s f e Ttqm. s tt* y = 

(D^W^^.t^n^ftKDMO S F E TiafctLT/^SW 
L#i/Mfflt0E (vth) tc&5J;?(c: N X^ttmbyv 

- h*&*i8i<h urfflv ^> y = >mum5 &mud&x- 

Pressure Chemical Vapour Deposition) fe&it'lcj; 

1 0 0 0 3 ] gcic, y y^^ :/□-£*{:<£ <9^— h 
tl^^-y5:7^ h U-^ h 7lcg?L (El 2 

(a) ) . -tL^^^lCLT. *-p5H4£t.*>. S iO 
2 iZttLX^-y^-ymRtt&ft^R I E (Reactive Io 
n Etching) ttifiD&tj&.x- ^>Wk 

- h 8 Srfl&S-rs. -£>®L h**lfflt», -7*— l» 

x. y is<nm.RM t Pmfo<ntci£>>' y 3 is^mfrmfo 1 <o P 
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(C/¥$ 1 0 n mW£<Dmm 9 Sri^tS (H 1 2 
(b) ) . JWC. 7* hU-^ V'tf — l/l 0£^ft: 

^1 0T'$?lt1-<5, -tLT. t'<9—>l 
Otp 2 ±<7?y— h 8 9 IC LT-f :*V&A 

£rffoT\ ^^^xV-i^a V (Extent ion) tH 
i^il^(m-5 5E 18-1E20 c nT 3 ^<Oit^,fc & 

10 »«i«(nlinfy->3yW li^M 
(El 3 (a) ) „ 
[0004] 7* V b/<?—^ 1 0 £rG&* 

UA^p l 7^^2^St"-57^- h l/-^ Mv? — ^ 
10' £flMU ZHtn^^3±(DY— h8^^ 
^{C-Y^-VjiA^rffo-r, 5E 1 8~1 E2 0 cm" 3 g 

m 1 2&m&t& (Hi 3 (b) ) „ Z.(D^WmM 

ifflg. ii. i2it i/-^ Y-'<?—^mw&. iooo 

50 °a 3 0#mg(75T=-/K>lJ;i9ffitt{trs o ^<7)L 
DD«5t^W-r^MOSFETtDLDDffilgcfi, ^-Wto 
«SiS5E 1 8 cm- 3 i'9{Sjg^T'fc'9, ^;^>-> 
3>flSW^H3RLT(SatKW«{c4aa-*-5. -75. MO 
SFETO V—*/ KU-f V^^cfi, iiS" 1 E 2 0 c m 

•? ^wm&(o^mvm>mm*®j£.-t z> t , l d 

30 [0005] 2fetC, ^^S^l ±B(CS i 3 N 4 
$ 1 0 0 nmiSL PCVDSICiWU 
mX\i. R I E^i'WS^tt^s/^v^cJ;!?, TK« 
{bR (S i0 2 ) 9ilR^y^U y-h8 
OfliJSicffiiJiilfe^BIl 3^M1-5o $fe(73^^ 

t LT, 1E20~1E21c m- 3 SS(75ii;^7p; 
@&®Mt&14 s 1 5SrnMOSFET-t-n-?-*n{C>Fj-LT 

-r^-^aA&iCct^^L, i o o ot, 3ofm&<D 

40 T-—MZ «t U Z.©5F«SWB«tS:ffittft1-*. p >>^u 
2 Jcjgfig$4x5 nMO S F E TW^FM#^®i^{i, n 
Sly— ^/ KW i^HW I 4b'£ v ), n 7^3 {CffM 
$n5pMOSFETO^*HW£»8Wcli. p^y— ^> 

[0 0 0 6] ~(7?y— ^/KU"T>1B«1 4, 1 5li, 
5fe(73Ji^^.7 : -^v'3 Vnil^l 1 , 1 2^MOSFET(D 

5(9 $r^fi£L. y— */KW>f?j«£eD->— hSfit^igj* 
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U iWHKl©MOSFETS:Wi(&t?#S. Sfc. y— h 
Ml|cS:tKp- , -^OffMi:PB$(cfT? 0 LP 

c v Dftic «fc 9 amtennK^dc l. a**?* * ?-r ■*? 

, [0 0 0 7] 

- i^^mlj; 9 ti-sanH] si5it femmn 
y- vmm/<^-^<D-m^\^tz.h<DX'^>^ a *mfo 
mm. (lsi) if ©y- hu^^-yit -omc^ 

S. MOSFETWy-h^tffili, ^NtA^K 

(lsi) <D&mz&ibz±.X'i$gci>mmti:/< ; 7*-? 

(D— offc 9 , MO S F E TCO^ffl-fttCj; 5LSI ttsg 
oM4*gfktt^o^— hfg (y-hg) ojttfki;^^ 

xDmm^mic^oXi^^AK 

7'y^LS I t l>X<n&g$. 9 , -r— v^v|9*Hc^:# 
<JB»U MOSFET^jfefirotttg^rLS I t LT 

[0 0 0 8] ^^©-«/<7 73r^«lJt5*fti: L 

-my yy^^tcffl^sy— h-^^rfrfbcoyn 

TV hr- ^SrTctCv'a.^ U— ->a VtCi 9:7°n-tr;*^ 
-Tr? L s I Tii->=. 5 u-> 3 y|;lt 

« Ksswds^-C'ifo 9 . mz^wmmt lxi*mz fcv ^ 

t ft 9 , «Btt(c ~ ft ^(DmU^tt- LTV'>< 
[0 0 0 9] $£M<nt$fflb Lt\ Ell6 0)8Hc:*S 

>i±A£tU ~ - 9Rifffi^*-r>v'3 > 
fflWWFJEWT'n 7r^^|Jt(: L^vf^A-— 

*fc|±, ^ft^i^UJ»^O^i|*l*B4S$*ttri3 9 
^ffcK&GOz&^J; 9 ^jg^CO 1 E 1 7 c m- 3 WJ:C75^: 
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j: 9 fc $ ft*: T*fo 9 , y— h <nmwmt£®imm<7m& 
7y^3fe»$nfc^ft3at*:»fltfs 0 y- 

K<oi^{£fiSc#i±-f\ ^ ^-r 3 yi«r<D^ -> 
70 KffiWo^#B»7'n7r-f>i'*«iftiN-5ra:{c:j;9, 

[0010] 

[ISlS^^ri-Sfc^O^©] *38W(i. MOSFET 

coy- hffMB#tcy- hjjwo^wtc, h 

[00 11] £ibi". »B^MOSFET{CioV>T(4a 

^/u— ^*Sr«#lf-Sfe», y— ^/ KW >i»Sct 
« J; 9 ^*T^SS^ojc£7J5 9 3rffii;t5«/&<7) 

M!S«tv^*?n5. ¥^^£^<7)>F|3e!feM755 1 E 1 5 
~ 1 E 1 7 cm- 3 t'fc5i^tt'^T^-> hnlltCO^F 
M«ft^i±. 1 E 1 7 c m- 3 Sl±<DMmjgXtbZ>, 

mnxiryvmm^ v— yw%<DH\zxmzfr, -tax 

[0 0 12] 

mw<nnmmm\ sit. mm$&m.Lx%m<Dmm 

(DBW&mFrt-Zo *3§Wf±. MOS F ETCOy" — Y-M 

-J>7, V'*?— >$ry y^^^-fT-n-trxicTffML, y 
- hJFMB#(c|WlB#{cy$-y- h^^-y^MtS: 

tztmb-tZo y- vwm^mm^^mmcDm^ 

50 ifrtZtbiil^ iW7°nt7s?rffl^ty-VKW 



T 

■So 

[0013] miRim2z&MLxwn<nmi& 
M&wm-tz. mux mmfcisj-s<?->ttez>y- 
■^<7^m^m^<Dy<^—^<D^-mmx'hK). y-b& 

*TJ:9(-> y— MBffi/<*— Mc*tU r—h&t&Tm 

n tzrtffi LTiSg-T 5 d t \Z X <9 %\Z. ¥<DY- b (C*f L 

SrKPH-*; ->y =3 1 ^EfflUctC nM 

0 S F E T&O* p MO S F E T *Ml^ttmtt$m 
t&bL.Xp<?x-;is2%.TSn<?^;i-3$;BJ&i-Z><, Z<D 

(S i0 2 ) 4 S^SWilfbffiSrflU'^TJigriM-So we 

Lt-i/MWEE (vth) \c/£Z>£?{c y &W&tm>s7*u 
yr^/^-tti^tKDm&icM^]) v fyy j -fun 7, 

[ooi4] mc, -> y = >¥^?#£1£_hfc:y- Mfej* 
■t(Z>±{w0igfi •> y 3 >Bg 6 £■ L P C V D ffifc iff c J; •? 

»T5o efetc, y y^7 7>f7'o-fe^jcj: swim k 

5— y— h'-^— V3 7 2*#f 3y— Kffl:^^— > 
37imh U-v 5 -* h 3 7 (Cg?f5 (0 2 

(a) ) . -tL-Cw*L*-r^^{CL-C*lSjtt*'b*>. S 

1 0 2 (C^LT^^yiljRJtSrffoR I EfciTOS 
*tfct 5^>y«:#*&ri*> y =i >fflt 6 td*t LTtf 9 C i 

y- h**fsjo^w Ktcy^-y- h^->3 8, 

(CUE i tcij*Ui«fc ?ICL S I ^T-fflVMbnaft/J^y 
— hWI^Smin T-y 5— v-?^— V3 8^gaB1-^o -Zl 

{cj; 19 y— s*PXB#{i/i 19 jjsjs-fcy - > t tt <9 , y 

1 0 0 1 5 ] y— MDI|£tt, Uy/77^7"pir7|: 
^lcL-C^ttt>L<Jia^r^y^->^*-tT9 (@2 

(b) ) o ~<ox.yi->y\c£'Q. Tmv-ymi[m 
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(S1O2) 5£ilWit£&oTy~— y-|>^-> 
3 S*^y?->7l&lztZ> (El 2 (c) ) . ttTCiIl 

1 f -c*co*/hy- hisffi£ l s i wi&tii*©* 

9*%J*U LSI^ffl^NAND, NORy 
— hl?<7)3£?lJ<Z)MO S F E T<£>y— hftm Bp-^y— h 

(i~(75Smin <D2\^ *fc, ^ 5— y~ — >t L 

* —j n J? — ^imm. $ n^Ct ^*/J vjf— h P B 1PSli S mi n 
X2 + Lmin t/«c5 0 J£t±WZ t (C J; 9 , y— btcom 

PlSr*/J^y- h ^tr£o 6 mur^—^itrnx-y ? -y 
20 vwmt L-cy- h^tfero 1 3m£k±<D\^(Ty° bic-r 

6. *fcl^±COSmin (4, ft/J^y— hFflPSSmin gy— 

[0016] m5^mLxm2<Dmmm^mm 

05(4, ^5-y-h^^-V^ffl^-C¥^ft:£ 

<9 , y- h kz.)m Lxx-? ^mi&z&^tem 

1 <DmMW$L\^ nMOS F ETSt>'pMOS F E 
30 T &J&tt&*Fm»MMm&b LT p ^7^yu 2 Sl>* n -7 

*»7^ -yu ■KKfidBt4 &wB*m mzm\, ^xm&r 
m.^mi^^momm^tnt'tuD b 7 > ? \c*t 

LT3facoL#i/^iI®I (vth) (ct^5J;9(-, 
j7°a±xX'ftmLtc7* K$r-^^^(Cffl^T 

«i±(cy- h^^<t L-cffl^-5~>y ^>^fbiH5^ 

40 mkitmxmi&L. ^<75±(C#^ B B H ->y nyf^LPC 

10017] ^U, Ztt^^^{CL-C73(^+±*t 

S i O2 (-*tLT^- y ^y5»JRtt£f¥oR I 
ir'W^ti^ y ^ > y ^#|g B % vfllic^ L Xft 0 
~ticX<0, ffil£<D/<?—^$:#-fZ>V ! —b8, 8S.t>* 

^(dy— bMJjfacofEi-y-^ Kicy y— >3 



9 

- y©7^- h b l 0 £^£{fcS« l ±(c»T 
7;+ h l/'^ h 1 OSr^^cLT, As, P&ir'S:^ 

icx^v&au y-h8iy^-y-h^ 

>3 8lW©i|63M*«KlSEief!iWp^3i^2lCni! 

i^^^^ixg (03 (a) ) „ 

mimmty-b uu*y*-y-b) mm CK2 5 

0 nm) trofiiJ:f3*#<'5c?>*v>J: ^tc-t-Sje:*^*) 

^3±ro±BS.t>*p ^x;U2±ro^- b8&7*VUis 

(03 (b) ) . 
[0018] p *:n/U2&tffflH-5'<^— V»7 

* hl/-^ MO' £^ffcfi& 1 ±(CffM-rS 0 tL 
T, y-h8, y?-y-h^^->3 8SU«7* 

M 0' Stt^^CLT, Bfc4r«r¥^WtSEtR 1 1- 
^tvaAU ^-h8t^5— y-h/^— X3 8W 

^n^mmi 2&tZf&t& (04 (a) ) 0 7* 
h h 1 0' £rl&*LT75><b, p ?3VI^2 Jh£S.S. 

tfn !?x;U3±©y- h 8 Sr7^- h 1/^ h4 3' T'fe 
?SU 7thl/^h4 3' Sr-^^.^(CLTn ?^A-3 

(04 (b) ) „ o<Jl^TIW7t blsi/X h4 3' 
tt, WftStSl^^lSK (04 (c) ) 0 -tOTtfe 

9-7*— h-^ife^^^^^WJLfcp^Ji/Uf^KOnMOS 
F E TXt>' n -7^/K^CO p MO S F E TfiSfctfL £ tl£> 0 

ifrfZtiitxny h i/-^ h-^^^ir^?— y— 

— >-t&mMtZT.UlZ. n/ pMOSFETtt-til 

[0 0 19] iWC, 05£#ra.LTSil3OHjj£ffl£f^ 
-t-5o 0511, ^5-y-^*->£ffl^T^ffcg 

5, •> y 3 ^^ftSlS l wSiS^lc p -7 2 

(c, h 7 y -^^ •> y ^ y*i*lffi*ffi 

SOL^MffBBE (vth) d&SJ^ic, £.^^#3 
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■tx-CMf&Lfzy* bisi/7-b (g^tf) 

*{*aas 1 -bey- htetsnte L-cffli/^-^y a^SEfb 

R 5 frfRSH tffiT« L, -t0>±{c£*&||-> y 3 >g*£ 
LPCVD&ft<b'fcj;9ff$/5JH-6 0 2fcK, WS^y^ 

h®®^— vSr^* b uv?* h (0^-ttD 

[0 0 2 0] -tUT. Z.tlZ-rXy-lCl.XJjfimL&h 
S i O2 ^AtU-C^iy^-^^TWytSrWPoR I Efc 

ri:(cj;i9, Sf^co^^— v^t^y- h8, 8St>* 

v^tr^om^ Mcys.— ?— b'<$— >3 

8, 3 8 £ffM-t--5„ *{C, n-7^3^Si-^^^ 
-y©7thu-^n 0 Sr^sgfrS® 1 ±icflM-r 
*. y— H8, y$-y-h/^-y3 8St; 

7^- h h 1 0 5r^^(cL-C, As, P^i'^ 
20 ^SSlW^yaAL, y— h8t^5— b'< 

i^fy->3>i$i iSrffMi-60 Mv^t, iwic-^ 
^??:ffi^t*'Dy (B) *^Op^/u*flW&f-5a|t 

9 ^t- v-> 3 vfiitt 1 1 <z)TW;*t- 5 (0 5 

(a) ) . iffcfC, p V^2±<Dy— b8&y* b^i? 
*b (07Fit-f) T'lML, Ifif)7^hu-y^b^ 
^ ^ ic Lt p 2 ±©y ? -y- b;<?—>3 8 $r 

[00 2 1] p ^3L/U2*affl[f S^^— >©7 

* h v-^ h 1 0' Sr¥»f*aagl±Jc?l!feM-5 0 
-c, y-h8, ^^--y-h^-ysss^^hu 
h 1 0' ^^icLt, tf"cz> (B) Jiif^iNI 
ftSKlWt>tt^U y— b8ty^— f— b'<? 
—> 3 8 MtfJiNStftaaS 1 *®ffi^co n ^ai/u 3 (C p Si 
^^^X^-> 3 >^1 2$rffM-r-5o ic^T, PC"^ 

©^H^yitXL, n ^^/U3 J: jii jS^<7? n S 

t"v>3^^i 2WTlcMt5 (05 (b) ) . jjfc 
{C, n ?xvu3_L<£>y— h 8^ynr bV-'J* b (0^-t±- 

^3iyU3±^>y5— h/^-y3 8 5rx 7 fy^ 
*-t"5 (05 (c) ) . -ew^roiSlcfc^T^irlsl 

Wl^JLfcp >>x;i,^{0nMOS FETSVn >7^Urt(7> 
pMOS FET^fiK$tiS. 
[00 2 2] ie^^^u^+t^co^fejL^x^v-ya 
50 ynMigcTlC^^v-zs >M^<i:^-5^'l'7°<7D^ 
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leU ^<^^^/u-«pttS:i!S»fS B y- HWfl2»Smi 

n (iai#,Ba) (2, ft/hy- mBl^Lhlc U y-HS 
^TSfe<0 6fflFWT(Ci-5 (*/J^-hr B 1PSSSmin S<*»— 
'hft^fSx 6) „ - ©«t 3 &y- hflfitfcj; DKW> 

m$L<o— ^xmt>tix^-y bm&& 

[0 0 2 3] B6&t/Bl7*#BaLTJK4(0|Qfi 
WS:ttWi-S. E6&U<El7fi, IB 3 <D|£^ iridic 

MOSFET» pMOSFETffiig35"J*{CtT94§-3- 
£^ U r. <7>,&T* n/pMOSFE T^l^f dffMi" 
SHU^Jfe^J £ «±fiiS LTV ^ ->!)3 ^^Jgffcayg 1 CD 
Sffi-nB^tc: p 2 Rtf n V^/u 3 2rflM-f 5,, C cd 

^**K*tL-C3rS<z>L#<,^flffl«E (Vth) (c*SJ:5 

-Si") 9 (cfflv >-ci' tyiiASi; <fc 9 ?t&**-3. 
jwc v y = i Jttcy- vmmt L.xm 

>g&{ai 5 zwmt&xftm U ^cD_htc£ 

loo 2 41 Held, y y>/77-r7'o-fe^{cJ;0ifl"y--< 
KKlKBfoaft/hy— h raB^tUHx-CiBB $ nfc V 5 - 

y_ ^^_ >3 7 2^i"5y-ha^^-^3 7 
1 Sr7^- h Uv^ h 3 7CDp ?3VU2_b£>gI$#{C©p-r 
5„ tit, cn*^^lcL-C^|6H4«rfc*j» SiO 

^ yfy^m a B -> y = vfflBcfcf LTtf o d <t (c J: 
9, p J >^2±lc3ffro/^-y^ft5y- S8& 
XM:<Dtf— hft^iPiropSBM- Ktcy y— h/^— v 
3 8 ZBlfctZo 7thi^v ; xh3 7 SrSr^y- 

tCLT. As, P*irnS5F*afeSriNJ[<*SSH^3|- 
>&AU y- h8 ty^—^f— b'<?->2> 8m<D¥ 
igffcSlg 1 SHnWIcCD p y-^U 2 id n ? ^rV-> a 

o> (B) ftir'GDp !?3:/u*«KW5i»^!(7yFif«Sj4- 
-f^ttAU p!?x/U2 J:9Sm/£cD P M^*&tefft 
#y-y hffi%4 1 ^^^t-^v^h > 
gfttl lWTIcffM-t-5 (1216 (a) ) „ 
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[0 0 2 51 Wc> 7* hl/y'^ h 3 7Sr^5feLT^>ib 
SIM" K(CBffte<7?§/hy- hfflKWiltlWvCEB£*ifc 

y^-y— h/^-^3 7 2' zm-rz>>f—bmm/<? 

— V3 7 1' ?r7t^v ! ^h3 7 / CDny-JVU3±CD 
S i 0 2 (Cx+LT^y^Vy'jltRit^oR I E 

f£t'<om^^y : f-y^i:^^> , j =i>micttisxn 

y— h 8RXM:(Dy— h&ttlOMU-'f Kfc^5— y— 
70 h^* — ^3 8*?gfiW-5 0 7* h h 3 7' Sr^ 

^tvaAu y- h8 ty?— h^^-^3 8m 

<a¥Hlfr££ l ig&m$.<n> n 3 ^ p §J^^ v 

ta s , p & ir-co n ^^/^m^-t^mmsi^m^^ 

-T^-VZiAL, n^/U3J;?)il!^©nS5F*HW£» 
WK. ^y-y hffilgo4 2£^;^>->3 >- 

Hittl 2<7?Tic^i-^ (06 (b) ) „ 

[0026] y* v b 3 t &isfc*u y 

^0 — h 8 &WSrt'Z><'<?— V h39 £r¥# 

»3£«l±tCJ^M-5 (07 (a) ) „ ^rLT, :©7 
^- h h 3 9Sr-^^^|cLT^'5— y— h/<^— >• 
3 8 5riyfy^f5 (0 7 (b) ) . -tODf^cOX 
® c *5V ^X&3kkmm<D7°wt* Srffli/ ^ tc «t "9 y 
— h^T&'^^^SjlSlJLfcp i>x/l/rt(DnMOSF E 
TS.t>*n^^urtC0pMOSFET/4SffMStt5„ CI CD 
»£\ n/pMOSFETOy- KADXf^ ^^^^v 

-> 3 vts&R^y nKWro^ ^-vaAtrft ^tic 
j0 y-y hm^&Mf^ztcfriD^^WKicxttmtofr 

K- t">-y $n/<ei WT»g«lS*KHt5 - i: 
5o y— h€r*DILfc7^- M/-^ hSrottTt* 

S-f^-^aASr-r-Sfcfe, ^F^cD-f^-^aASry— h 
W-#cOlD¥J^±{CxiA-rSADitmBE^T' k— t°>y L 
Tt, y— hSr3l#tfeftTL$i/iBeiEti|^BSr^x.5 

^x.5)iS^ffil|!cT'ffM«rBgT-*>5„ *fc, n/pMO 
SFETCOy— hfit/xyxryyay/^y^ 

n/pMOSFETC0^5— y— >^f)^< 
[0 0 2 7] Zfclc, [38^#BSLTm5c0^j5£|5iJ^IftP^ 

ia8f±. i NS*ais{cff^$nfc^^-y- 
y ? -y- h^^-^t y- h i ommim^Kmr 

6 0 •> y => V^f^SS 1 O^B^Ic p->i/l/2 S.LK 
50. iV7^U3£ffM1-5„ ZOf^^g^J^co^w— 
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K»fbBi4 zmmititmzm^xBfittz. we by 

VMffltE (Vth) \Zt£Z>£l\^ £«4WH*I^D77 

ffim<Dm>b?- vmmsmin tcvmixxsmzixtiy^ 

7 1 *7± b b 3 7 \d&&*Z>- (El 8 ( a ) ) . 

*lt, cmt^^^L-c^rrsittSrfc*), s i o 2 c 
-h/^-y3 8, 3 y-hlc*)- 

LTft/hy'— mfiSSmin gy— h^tfi (Lmin ) X6 
<75|£IST">&< ti>?- McWKLT— *EUJB*f-5 
(E8 (b) ) . rro^tCitW^ y-h©tfyfS: 

£a*T£3. y^-y-h^-Vii, y— Hirl^CS 
* (Lmin ) T*fc*>. ^IST«gffM£*LT 

[0028] d 9 £#B8 LTlg 6 WHSS^l^ljiB^ 

y-hrolfiS^WSrffiElTfc'?, P5«TOB8ffS:IH«-r 
-5„ nv ! 7^?:Mt5MOSFETOK7'> Hi 
NAND, NOR, I NV 03o<7)ftS 

S£»c«W±^fiK$nfc3V^^ HcQW*ST*y- hlhlffi 

PeHE@II£Smin iUn^^ h#Kfi£tv3y- hffl 
gggt^ 3 >-^^ h^LOa^)^— HWiBKSiein <75 2 
fgtcft/hy— h^iLniin ZftajLitM. (2 Smin + Lmi 
n) x5-z.btiZ>t. #'$.—y-b'<?—xn6m££ 

vycoc-rV v^m^rfflix, y- hw^m^SrrSl 

[0 0 2 9] Hi 0S.t/Hll 1 £r#RB.LT^7<D 

UttWSrSiWi-S. EllO&ttflll 1 1±, ^?-y-h 
^^-v^fflu ^T^f£g4£lc^y-*y>-> 3 >f3H£& 

>im&j®i£rz> x@wsEiT'fc <? . y- h iciam l 

tzmm^ 7 * 7- -> 3 VfflWERU^ ^ * f- -y -> 3 
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s^fc&Kwt-So p m-y y =» v^«cs^ 1 ommm 

&^m^Hdfflrffl& (ST I Shallow Trench Isolation 
>v?**K#LT3r3©L#vHE«IE (Vth) tcfcSJ; 

ty yy^^^yn-fr^T'ffMtfc^^- kuv?* h (m 
^ ^ 0 ^ ->y ^^^^sisi±tcy-h$6^iL 

Tffl^-5->y =>SsfklBt (E^Ktirr) Sr^ftf£-effM 
U *w±(c^ B B B -> y 3 vm^r L P C VDj*^ ir'lcj: 

iz.fm<nm>b'f- hmmtcrtmh,x&m&tifz¥ ^ -y 

— h/^-V3 7 2SrW-t"-5y— h®i/^-y3 7 1 
5r7tH^-^l-3 7icte?t5 (El 10 (a) Rim 
1 0 (b) ) . 

[0 0 3 0] ^rLT, Zix*^^tcL,-C*l6H4*:'b 
S i 0 2 t=il*UT3iy^>^^WytS:«poR I 

^irtcit?, y— KSL 1 coy— h 8X(H:©y- 
^iSjroW^ KI-S$L 2<75^^-y-f^N^-V3 
8, 3 8£rffM-f5o y~ h 8S.T>*y 5-y- h 

/^-y3 8Sre^^l:Lt, As, P*^ 
4gl(c-f;*->i£AU y— h 8 i: V^— y— >• 
3 8P$<D¥m&gffi. 1 5E18~lE20c 
m - 3 S^co *pmm<D nSi^^fy>3 1 1 &j& 
fiScrTSo »cl/>T. I^C^^y^^T*'n> (B) t£if 

1 «fc K> MMS.(D 1 E 1 7 c m _3 J^±CO p 

m/mmns,, 0*19, ^■7Hi«4i^^Tyv' 

a>flWl lOTJcJB*t-5 (Ell l (a) ) „ ?fe(c, 
y— h 8 ^r7^- h u-v 1 ^. h (El^t^f) -CSSU z\<D 
■7* blsiS* b&-?*7{cLX<?^—y—by<?->'3 

8 z^-yTsymik-fz,, %mm& 11, 41^100 
o°a 3o»eff<?5T=— /ncifjflHtfbu ^ 

SC^StR 1 CO^ffifC^I? 1 0 0 nmfeg©S i3 N4 Jfe 

i o 2 mm 5 tmmji^yj-isifLxtiimmmi 

40 3 £ffM-f 5„ 

[00 3 1] ^^^.^>->3>^l lt75ffM 

tlSl«tiiy-h8i:«JffiteiBaBll 3*^^ {CUT A 
s, P^<!:'(7)n^^^^i$S^l (C-T jj-^aAL 
T1E20~1E21 cm- 3 mM<0^miM?£nmy—* 
/ K u-f v^lgc 1 4 ^ffM-T5„ -5: LT, m$m$. 1 4 

tt. 100 o°c. 3 o^m^coT-— /kcj; oettfk* 

nt. nMOSFETAWSni (Ell 1 (b) ) „■ 
ilCi^y- S"+S/<73'^«ll«LtnMOSFET 
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— ><^9igL1»«-CTJ, lW&IW>;A3-ir;*{;:j:,5 

[003 2] «±HJS#J-m, y = >-T«£ 70 

i , W, Co, Ni, Pd, M 

^?->ll ^JRIfi^UIfc 
[0 0 3 3] 

n-x-Y v^^a*srffl*u y- h<D^rtmm*&i 

S F E T^4CD/<7 ^Sfe^ftL S I 

<9<7)L S I SrffiKT?* 5 0 £fc, y- hOKV 

^/u— $rHiM u aff^Sft*/H#tt^'()OMOS 
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mi] *5sw<z>y5— hais/N 
im4] ^mtD^mwmm^mM^msrmm, 

[0 5] *^©¥»ft*ll<o»iiSiS»raiBL 
[06] *|gf^ (75^f*^S^tlitxm»rffi(2L 
IH7] 4^<z>H^^«o«ifilS»ra5BL 
[08] ^W^^frSlg^MXgWEim, 

[010] ^^^gCD^itX^WEia 

[0ii] ttffl<n^fflme>9®&i38mmL 
[012] ^o^^BcoS^tXSWSEU 

[013] tjaw^^aofistxsBifom 
[014] sfefecD^^gros^txsisfsa 
[015] ^wy- Miffi/^— ^m&ztitz^m 

[016] t^jfeo^^iggwMitxswsia 
[?w5tfc^] 

1 • • • ^mw-WfS., 2 • • P ^jvk 3 • • 

• n^/K 4 • • • -7-<— >\s KSftUSk 5 • • - 
y-H6S«E. 6- • •^iv'DnyE 7, 10, 
10' , 3 7, 3 7' , 3 9, 43, 4 3' • • • V * 

v h, 8 • • • y— k, 9 • • • mtm. 1 

1 . . . nlx^^fy->3y®^ 1 2 • • • plx 
y-xT>~>3>mt&. 13- • -ffllS&t*(& 14 

• • • n+y-VKKy®^ i 5 • • • p + y— 

KW V'ffli^, 3 7 1 • • • 7t h Uv 1 ^ h(7?y— 
hgfl, 3 7 2- • • V Us- V U-J* b<Df 5— y— 
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